A facile synthesis of an array of 6,7-fused steroidal thiazoles (4-9) is reported. Replacement of lachrymatory 7-bromosteroidal ketones (4a) with readily accessible 5-bromosteroidal ketones (1-3), as a starting material, on simple condensation with thiourea or phenylthiourea gives the thiazole fused ring products. The products have been characterized on the basis of microanalytical and spectral data, which find support in some cases from comparison with previously known samples. A rationalization for the routes of conversion is given, based on current and previous results.
INTRODUCTION
Thiazole is an important heterocycle found in various natural products, notably thiamine (vitamin B). 1 Therefore, thiazole derivatives have been isolated and synthesized in view of their pharmacological activities viz antibacterial, antifungal, anti-inflammatory and antiviral. [2] [3] [4] [5] [6] These are also employed as antiallergic, 7 anthelmintic 8 and as sedative hypnotic agents. 9 In addition, Nphenyl-1,3-thiazoles are expected to be important constituents of the medicines used for the treatment of multiple myeloma, chronic autoimmune disease, as well as AIDS. 10 Due to the significance of thiazole derivatives in medicinal chemistry, considerable effort has been devoted to develop alternate routes for their synthesis. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] Although several strategies with variable yields have been reported for the synthesis of steroidal as well as non-steroidal thiazoles, the Hantzsch's protocol [29] [30] [31] continues to be a method of choice involving the reaction of α-halocarbonyl compound with an appropriate thiourea or thioamide. Thus, we have also selected the Hantzsch's protocol for this purpose, 5-bromosteroidal ketones, [32] [33] are selected instead of 7-bromosteroidal ketones because both lead to the same product but preparation of 7-bromocholestan-6-one [20] [21] is much more tedious leading to a mixture of products.
The paper describes the synthesis of thiazoles by simple condensation reaction between steroidal-α-bromoketones and thiourea or phenylthiourea in methanol.
EXPERIMENTAL
Melting points were determined on a Kofler apparatus and are uncorrected. The compounds mentioned in this paper are known and their full characterization data, except 13 C NMR, have been previously reported in the literature. Confirmation of the compounds in our labs was done using, IR, 1 H NMR, 13 C NMR, MS and elemental analysis as appropriate. The IR spectra were recorded on KBr pellets with Pye Unicam SP3-100 spectrophotometer and its values are given in cm -1 . Elemental analyses (C, H and N) were carried out with a Carlo Erba EA-1108 analyzer. H-NMR spectra were run in CDCl 3 on a Bruker DRX-300 (300 MHz, FT-NMR) instrument with TMS as internal standard and its values are in ppm (δ). 13 C NMR spectra were recorded on a Bruker Avance II 400 spectrometer in CDCl 3 . Mass Spectra were measured on JMS-D300, AIE MS-9 spectrometer using direct insertion technique at a source temperature of 250 °C. Thin layer chromatography (TLC) plates were coated with silica gel G and exposed to iodine vapors to check the purity as well as the progress of reaction. Petroleum benzine refers to a fraction of b.p. 60-80 °C. Sodium sulfate (anhydrous) was used as a drying organic extracts after reaction work-up. All the solvents were distilled before use.
Synthesis of steroidal thiazoles (Representing procedure)
To a solution of 5-bromosteroidal ketone (1, 2 or 3) (1 mmol) in methanol (10 mL) was added thiourea or phenylthiourea (1 mmol) and the mixture was heated under reflux for 10 hrs. After completion of reaction, as determined by TLC, the reaction mixture was diluted with water and extracted thoroughly with ether. The extracts were washed successively with water and dried over anhydrous sodium sulfate (Na 2 SO 4 ), and concentrated to yield the steroidal thiazole (4, 5, 6, 7, 8 or 9) as oil, which were crystallized from low fraction benzine (petroleum benzine) to obtain pure products. The results are given in table 1 and 2.
RESULTS AND DISCUSSION
The easily accessible steroidal 5-bromoketones (1, 2, and 3) were synthesized by a procedure described in the literature. [32] [33] [34] [35] A condensation reaction involving bromoketones and thiourea or phenylthiourea in methanol under reflux and subsequent processing leads to the formation of steroidal thiazoles having thiazole moiety at 6,7 position of ring B of cholestane skeleton. (4) (5) (6) (7) (8) (9) . The advantage of the reaction is to evade the lachrymatory 7-bromoketone (4a), as a starting material. The striking feature of the reaction is either 1,3-intramolecular shift of bromine 32 or allylic displacement of bromine during the formation of desired products. The reaction of 3β-acetoxy-5-bromo-6-oxo-5α-cholestane (1) 32 , 3β-propanoyloxy-5-bromo-6-oxo-5α-cholestane (2) 33 and 5-bromo-6-oxo-5α-cholestane (3), [34] [35] with thiourea or phenylthiourea in methanol under reflux for about 8-10 hours afforded 3β-acetoxy-2'-amino-5α-cholestan-6-eno [6,7-d] thiazole (4) 20-21 or 3β-acetoxy-2'-N-phenylamino-5α-cholestan-6-eno[6,7-d] thiazole (7) and its series compounds (5, 8) and (6, 9), respectively, (Scheme 1), in moderate yields.
Scheme1. Synthesis of fused steroidal thiazoles
The structure of compound (4) (C=N). 36 Some other bands were also observed at 1320 cm -1 for (C-N) and 665 cm -1 for (C-S) 36 stretching frequencies supporting the presence of the thiazole moiety. The 1 H NMR spectrum exhibited a broad singlet at δ 5.31 integrating for two protons corresponding to the -NH 2 group and another broad peak appeared at δ 4.93 for C 5 -αH. A multiplet was observed, integrating for one proton at δ 4.71 (W 1/2 =17 Hz), which could be attributed to the C3-αH, axial proton (A/B ring junction trans). 37 The methyl protons of the acetate group appeared at δ 2.10 as a sharp singlet. However, the angular methyl protons (C 10 -CH 3 ), (C 13 -CH 13 ) as siglets and side chain methyl protons (C 21 -CH 3 ), (C 25 -(CH 3 ) 2 ) as doublets, were observed at δ 1.21, 0.92, 0.81 and 0.67 respectively. In the 13 C NMR spectrum, the peak appearing in the range of δ 162-166 ppm corresponds to C-2' of the thiazole ring and other characteristic 13 C NMR signals appeared at δ 170.67 e-mail: mahboobchem@rediffmail.com (CH 3 COO), 149.01 (C-6) and 122.75 (C-7) respectively (Fig. 2) . The absence of a carbonyl as well as an α-bromo group absorption at 1710 (C=O) and 780 (C…Br) cm -1 confirms the formation of (4). Thus, the above data supports the formation of 3β-acetoxy-2'-amino-5α-cholestan-6-eno [6,7-d] thiazole (4) . The identity of 4, was further supported by m.p., mixed m.p., (reported, m.p., 202 ºC) and co-tlc. [20] [21] The products (5-9) were also characterized on the basis of similar accounts. Besides the 13 C NMR data (The structure elucidation of 4-9 is mainly based on 13 C NMR spectroscopy see Experimental for details) and elemental analysis, the appearance of the molecular ion peak at m/z 500 (M +⋅ ) is in good agreement with the molecular formula C 30 H 48 N 2 O 2 S (4) which further establishes its formation (Fig. 1) . Ahmad 38 has reported a similar set of title compounds starting from the same material but with a different solvent, methanol but provided no satisfactory mechanism. However, Shamsuzzaman et al. 39 reported different steroidal thiazoles starting from similar precursor using ethanol as a solvent with a refluxing period of 2-3 hrs. 
C NMR spectrum of compound 4 in CDCl 3
The effect of solvent in synthesis of thiazoles could not be ruled out. The study of solvent effects as well as reaction conditions 40 in the synthesis of thiazoles is in progress for future reports. The formation of product (4) can be explained considering that during the reaction, 1,3 shift of bromine 32 from C5 to C7 leads to the formation of intermediate 4a in situ (scheme 3), followed by S N 2 attack of sulfur of the reagent and subsequent cyclization, which gives the product (4). The formation of steroidal thiazole could also be explained by an alternate route, considering that during the reaction, allylic displacement of bromine and subsequent attack of sulfur atom of reagent followed by cyclization, leading to the formation of the desired product (4). It is expected that driving force to accelerate reaction towards product direction is an enol tautomeric form as established by 1 H NMR spectroscopy in similar case of thaizoles. 41 The tentative mechanism, explaining the observed products (5-9), has been proposed on the basis of spectral studies as well as current and previous results.
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CONCLUSION
The present work describes a facile synthesis of steroidal thiazoles starting from conveniently accessible precursor 5-bromosteroidal ketones instead of lachrymatory 7-bromosteroidal ketones. The reported compounds can serve as biologically relevant compounds as their analogs were found to possess versatile anti-inflammatory and anti-tuberculosis activities. 
